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Adenoviridae
genome - liner dsDNA  30-45kpb

» Atadenovirus. (OBUbl, 3MEUN, OMOCCYMblI,
TENATa, YTKN, XaMeneoHbl, AlepuLbl)

* Aviadenovirus. (MHgoewnkn, nepenena,
LbInnsaTa)

» Mastadenovirus. (MnekonuTtatoLime)
» Siadenovirus. (Jlarywkun, amen)
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Proposed role for Ad E3 porteins in preventing killing of Ad infected cells by CTL.
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Herpesvirales
Alloherpesviridae

Bupycsbl pbib u nis2ywek

Malacoherpesviridae

Bupycbkl Mmornockos

Herpesviridae
Alphaherpesvirineae
Betaherpesvirineae
Gammaherpesvirineae



CTpoeHne BUPUOHOB
repnecBnpycoB

‘o, ° "\‘ W

100nm (,‘\\\§\\\\\\\

AN

Tegument




[eHOM repnecsupycoB

ol | Us
IH HS¥ (~150kbp)
u, Ug
: I—. ¥Z¥ (~120-130kbp)
IR IR
TRL 0, IRL RS ||~ TRS

5
| I AD CMY (~220kbp)
|

U3 U4 s
\III—H*H*-F ] —  cov 170600

IR1T IRZ2 DL IR3 IR4DR TR



Buj, pon

Tponusm

3a00/1eBaHuA

Human herpesvirus 1
HHV-1

(Bupyc npocroro
repueca)
Simplexvirus

InuTeIUAIbHBIE,
JIAaTeHTHAast HHpeKIus
CEHCOPHBIX F'AHIJINEB,
HHC

BoichinaHua HA CJIM3HUCTBIX

HHV-3 Varicella-Zoster Berpsinka,
Varicellovirus ONOSICHIBAKOIIMI JINIIAM
HHV-5 CMV JnuTenaJbHbIE, BuyrpuyrpobHas
Cytomegalovirus MoOHOUHUTHI, uHperus
Makpodaru

HHV-6 Monouursl, T- Kpacnyxa, jio:xkHasi
Roseolovirus JUM@OIHUTHI KpacHyxa (roseola

infantum)
HHV-4 EBV dnuTeMaJbHbIE, MononyHkeo03, JIumpoma
(Ommrreiin-bapp Bupyc) B-nmumdountsl Bepxurra
Limphocryptovirus OHKOIeHe3

HHV-8 Rhadinovirus

Capkoma Kanomm y
UMMYHOAe(PUIIUTHBIX
00JIbHBIX




Murpauna HHV-1 B nHekyum
In vivo

Replication at Disseminated Recurrent Entry into
Portal of Entry Infection and or Lesion CNS
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Linkn pennukauymm Bupyca nNpocToro

1: NPOHMKHOBEHNE NYTEM
CnnaHus 060Mn04YKN ¢ MeEMBpPaHOMN. H SV)
2: VHS — 6noknpoBka cuHTe3a re p rl e Ca (

KneTtouvHbix 6enkoB; a-TIF (a gene
frans-inducing factor) -
TpaHCMopT B 94p0. 3: TpaHCnopT
Kancmga B S4po, UMKIM3aums
NHK B Hykneonnasme. 4:
TpaHCKPMNUUSA a-reHoB
KNEToYHbIMK dpepmeHTamu; a-TIF
- MHOYKTOP. 5: TpaHcnsuus 6 a-
MPHK, TpaHcnopT 6enkoB B 54p0.
6: akcnpeccus B-reHos. 7-
aerpagauma xpomatuHa (¢) u
agpblwka. 8: pennukaums
BupycHon AHK no mexaHusmy
«KaTsaweecs Konbuo» 9:
akcnpeccus y-reHos. 10:
obpasoBaHuMe NycTbIX Karncuaos.
11: nakoBka OHK B kancugsbl. 12:
nakoBka 6enkoB B kancug. 13:
OTNOYKOBbIBAHNE OT BHYTPEHHEMN
saepHon memopaHbl 14: 6enkm
000N0YKN akKKyMynNupyrTcs Ha
membpaHax JINP




N3beraHue repnecsmpycammu
MMMYHOIo OTBETA



[erpapaums kNeTo4HbIX PeLenTopoB reprnecBmpycamm
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Fig. 8. HCMV abrogates MHC class I expression and induces the expression of a MHC
class I homologue. In HCM V-infected cells, the US11 gene product (/) shunts nascent MHC
class I proteins from the ER back into the cytosol (the HCMV US2 gene product does the
same, albeit with both nascent and properly folded MHC class I molecules) (2), where it is
rapidly degraded by the proteasome (3). MHC class I-peptide which was present on the cell
surface before the action of US11/US2 are lost due to normal turnover. This loss of MHC
class I-peptide on the cell surface renders the cell susceptible to the action of NK cells (cf.
Fig. 6). However, the gene product of another HCMV gene, ULI18 (4), has homology to
MHC class I, binds both 32-microglobulin and peptide, and reaches the cell surface (5). This
protein acts as a ‘decoy’, since it resembles MHC class I-peptide strong enough to inhibit
NK cell activity, but not enough to activate CTLs ([5, 94 95], adapted from [98])



«CBsA3bIBaHMe» aHTUTenN benkamm Bupyca npocToro repneca

gCorgD

Fu, HSV receptor, gE alone

or complexed with gl

Cell surface of an HSV-infected cell

Fig. 2. Antibody bipolar bridging caused by the HSV gE-gl complex. Virus-specific antibod-

ies bind with their F,;, domain to their respective ligand (viral glycoproteins which become

expressed on the cell surface of the infected cell) and with their F. domain to the gE-gl

F. receptor. Thereby, antibodies are unable to activate the classical complement pathway or
activate phagocytes (adapted from [28])



Moandgpukauma KneToYHbIX peuenTopoB reprnecempycamMmm

.

Fig. 7. HSV ICP47 inhibits antigen presentation by blocking TAP. In HSV-infected cells,

the cytoplasmic ICP47 (7) binds to the cytoplasmic side of TAP (2), thereby blocking the

peptide-binding site and preventing peptides from entering the ER lumen. Since MHC class I

cannot exit the ER, unless it is complexed with a peptide, it is retained in the ER and no newly

formed MHC class I (which could carry viral peptides) reaches the surface. Only MHC class

I-peptide complexes formed prior to viral infection are present on the cell surface (4), and
these are lost in time due to normal turnover ([40], adapted from [98])
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Poxviridae
nnHenHas ds-AHK 135 - 375 T.n.H.

Entomopoxvirinae: Alpha-, Betha- u
Gammaentomopoxvirus

Chordopoxvirinae:

Avipoxvirus (NnTUybl),

Capripoxvirus (Ko3bl U OBL|bl),
Leporipoxvirus (3anubl, KPOINUK, 0ernKun)
Molluscipoxvirus (YenoBek)
Orthopoxvirus (XXMBOTHbI€ U YeNTOBEK)

Parapoxvirus (KpynHbIN poratbif CKOT, OfieHU, 0enkKu,
YyernoBek)

Suipoxvirus (CBUHbM),

Yatapoxvirus (06e3bsIHbl U YEeNOBEK).



e Becb UMK Pa3MHOXEHNA NMPONCXoaunT B LNTOMJ1a3Me

* Bce doepMeHTbl NepBUYHON TPAHCKPUNLUUN NAKYyHOTCA B
BUPUOHBI

* [eHOM KogupyeT Bce pepMeHThl pennukaunn JHK
«CyuliecTByeT aBa TMna MHQEKLUMOHHbIX YacTuL

*BbIXoq N3 X03AMCKOWN KINETKN MOXET OCYLLECTBNATLCH
pasfM4YHbIMM crnocobdbamm

«3aboneBaHns YernoBeka MMET XapaKTEPHYIO
CUMMNTOMATUKY
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Entry

Intracelulzr mature virion (IMV) particles bind to

unkrown receptor(s) and fuse with the cdl

membrane. Extracelldar envd oped virion (EEV)

partides bind to unknown receptor(s) and are

endocytosed into the cell.

Initial Uncoasting

The vird core partide (CORE)containing the viral

genome, the Wrd DNA-deperdent RNA

polymerase, and other enzymesisrdeasedinto

the cytoplasm.

Early Transcrption

Early genes (includng those coding for

immuromodud atory proteins, ereymes, and replication

and transcription factors) are ranscribed and

translated immed ately upon core partide entryinto

the cytoplasm of the cell.

Translocation

The vird core patide trans ocates to the cutside of

the cell nudeus.

Secondary Uncoating

The vird nudecprotein (NP) complexis released

containing the viral genome. & this point the wra

genome is replicated as a concaterner and

transcrption and translation of intermed ate genes

[rainly coding for transcription factors Jocowurs.

Late Transcription

The vird late genes (coding for structurd proteins,
enzymes andtranscription factors)aretranscribed

And translated.

Assembly

Concatemeric intermediztes are resolved into

linezr double stranded DNA and packaged with

late viral proteins into immature virions (1V)

Relezse

IW's mature into IMV's via an undescribed mechanism which
May include processing of the IV through the Gag spparatus.
The IMV's zre transported to the periphery of the cdl where
they are rdeased in one of three ways. IMV's released Wa cdl
lysis remain IMV's. flternativey, IMV's can bud through to the
cell surface, pickirgup a vird envelope from the cdl plasma
membrane. On the surface these cell-assocdisted enved oped
Virions [CEV's) are pushed via an fctin tail into contact with a
second cell. Last y the IMV can bud through the plasma
membrane picking up an envelope and becoming an EEV.
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Papillomaviridae
konbuesas ds-IHK 7 - 8 T.n.H.

16 popoB (MnekonuTtaroLime,
NTULUbI, XONOAHOKPOBHbLIE)

Alphapapillomavirus widpnumpytot
NpPenMyLLEeCTBEHHO OpanbHbIN U
ypOreHUTanbHbIU ANUTENNN NIOAEN U MPUMATOB

Betapapillomavirus vnovumpyrot
NMPEeNMyLLIECTBEHHO KOXHbl€ NMOKPOBbI YeroBeka




TMCTOHDbI

3aBUCAT oT hepMeHTaTUBHOIO
annaparta xo3sinHa

Becb UMKN pa3sMHOXeHUs
(Bknro4yaa coopky) nponcxogut
B Aape

BbipaXeHHbIN TKAHEBOW
Tponu3m (6a3aribHbIN Croun
anuTenus)

OcywecTBnAOT NUTUYECKYIO
UH(EKLUNIO U CMOCOOHDI K
nepcucteHuuu (B Buge
npoBupyca unm annMcombil)
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A A Virus Assembly/
ﬂ PR Virus Release

Genome
idermis Amplification

Suprabasal

Genome Maintenance/
Cell Proliferation

E1, EZ, E4, E5
Viral DNA

-Genome Maintenance

ps7T  pé7O ps70
Cutaneous Mucosal

M3meHeHus B anuTenuu B xoae MHMeKunn.

KpacHble sapa — nponudepaTtmBHble KNneTkn. B pesynsrarte nHeKLMn oHM NosiIBAAIOTCA B
BEPXHMX CNOSIX; BUpPYCHble 6enkn E6 n E7 HapyLwaloT KOHTPOsb anddepeHunaumni.
3eneHble KrneTKU, KpacHble aapa — akcnpeccust E6 n E7, aktuBauma p670 B BEpXHUX CNOAX
anutenus; akcnpeccusa L1 n L2; kneTtkn cogepxat amnnmgpuumnposaHHyto BupycHyto OHK.

. 3eneHble KNeTKWn, XesnTble sapa —KneTku cogepxaT MH(PEKLUNOHHbIE YacTULbl



F. Hepadnaviridae

* G. Avihepadnavirus. 'enatut B- nogobHble
BUPYCbI MEKMHCKOM YTKK, Llanfn n np.

* G. Orthohepadnavirus. 'enatut B
yerioBeKa, BUpyc 3eMsigHOU Denku, Bupyc
CypKa



CtpoeHune smnpmnoHos HBV

Human hepatitis B virus and associated structures

A. Normal isometric virus with icosahe-
dral capsid or “core” surrounded by a
coat of HBsAg. B. Tadpole-shaped virus
with elongated coat. C and D. Filamen-
tous and spherical assemblies of excess
coat protein. (From Stannard, L.M,,
Animal Virus Structure, Nermut, M.V. and
Steven, A.C., Eds., Elsevier, Amsterdam,
1987, 361. With permission.)
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Cellular Immune Responses to HBV.

Antigen- ;
MHC presenting cell HEV www.nejm.org march
class I 11, 2004
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HBYV replicates in hepatocytes to produce HBsAg particles and virions. Both types of particle can be taken up by
antigenpresenting cells, which degrade the viral proteins to peptides that are then presented on the cell surface
bound to MHC class | or Il molecules. (Antigen-presenting cells can also process and display viral antigens taken
up by phagocytosis of killed infected hepatocytes.) These peptide antigens can be recognized by CD8+ or CD4+
T cells, respectively, which are thereby sensitized. Virus-specific CD8+ cytotoxic T cells (with help from CD4+ T
cells, green arrow) can recognize viral antigens presented on MHC class | chains on infected hepatocytes. This
recognition reaction can lead to either direct lysis of the infected hepatocyte or the release of interferon g and
TNFa , which can down-regulate viral replication in surrounding hepatocytes without direct cell killing.



[enaTut ensta — cnyTHUK HBV

36 nm

FIGURE 206

Deltavirus of hepatitis D. A defective virus that needs the presence of hepatitis
B virus for replication and borrows its envelope from this agent. Hepatitis delta
antigen (HDAg) is an internal component of the virus and consists of two
proteins (P27, P29). The envelope contains S and pre-S polypeptides of hepa-
titis B virus. (From Zyzik, E., Ponsetto, A., Forzani, B., Hele, C., Heermann, K -
H., and Gerlich, W.H., Hepadna Viruses, Robinson, W., Koike, K., and Will, H,,
Eds., Alan R. Liss, New York, 1987, 565. With permission.)



[eHom HDV

, , 027 — e |
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Figure 1 Genomic organization of the hepatitis D virus. The direction of the geno-
mic sense RNA sequence is clockwise. The HDAg coding region is on the antigeno-
mic strand. Dashed lines indicate complementary sequences. (From Ref. 9.)

Replication of the HDV RNAs is performed by the
host cell RNA polymerase Il.



Genomic (A) and antigenomic (B) HDV ribozymes
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